V ASCULAR LESIONS may be an integral part of the basic disorder in diabetes mellitus.1 These lesions have been considered arteriosclerotic in origin2a4 Recently, Mr. Megibow et al. suggested that the diabetic vascular syndrome is a specific entity involving primarily the smallest vascular radicals and that arteriosclerosis is secondary to the peripheral angiopathy.5 These authors used a sensitive method for studying small blood vessel disease but looked for large artery disease only by the common clinical technics. There is need for a comparably sensitive method to study larger arteries because arterioselerosis may be present for years before it can be diagnosed clinically.
This report concerns our attempt to detect changes in the elastic properties of large arteries in diabetic patients, using a method that appears to give a sensitive index of arterial aging. 6 The purpose of the study was to find out the incidence of premature arterial aging in diabetic patients and in patients with a family history of diabetes. We examined the relationship between the type of degenerative vascular changes measured by this index and other features of the diabetic state.
Material and Methods
The "Arterial Rigidity Index" This index is obtained by measuring the ehange in pulse pressure when mean arterial pressure is lowered by the inhalation of amyl nitrite. The ratio of the fall in pulse pressure X 100 to the related decrease in diastolic pressure before the reflex tachyeardia has been referred to arbitrarily Supported by a research grant from the American Heart Association.
Work done during Dr. Abboud 's tenure as an American Heart Association Research Fellow. 938 as an "index of arterial rigidity."6 In older subjects and in arteriosclerotic patients who have rigid arteries there, is a greater fall in pulse pressure and consequently a higher index ( fig.  1)6 A close study of Halloek and Benson's aortie pressure-volume curves7 indicated to us that the index is not a measure of the slope (dP/dV) but rather the rate of change in slope (or the curvature) as the curves bend more and more toward the pressure axis with increasing pressure.6 Thus, it is not truly a nmeasure of rigidity but a representation of the rate of change in rigidity with pressure. If the pressure-volume curve is relatively straight, as it is in the arteries of the young, the curvature and the index will be near zero. If the line curves greatly toward the pressure axis as it does in older vessels, the index will be positive and large. We found a good correlation between the index and aging.6 Roach and Burton8 9 proposed that the increased curvature seen in the distensibility curves of old and selerotic arteries represents an increase in collagenous material and a decrease in the unstretched length of the collagenous fibers. It would appear from their work that our index is an estimate of the number and state of collagenous fibers in large arteries. A high index would suggest vascular changes similar to those that Roach and Burton described in old and sclerotic arteries. By inferenee it may be called an index of arteriosclerosis. Selection of Subjects Fifty hospitalized ambulatory diabetic patients ranging from 16 to 84 years of age were chosen at random without regard to their history and physical examination. We studied also 50 nondiabetic patients who had a family history of diabetes. The patients in this group were selected consecutively from the ambulatory population of the medical, surgical, and gynecologic wards.
Candidates for this group had a fasting blood sugar determination and an intravenous glucose tolerance test to exclude the presence of occult diabetes. Procedure
The "arterial rigidity index" was measured in all the patients. A detailed description of the test procedure has been presented.6 10 .,. 
Discussion
The validity of the "arterial rigidity index" has been discussed previously.6' 12A few comments deserve emphasis. Although the pulse pressure alone may be an index of arterial distensibility (or the slope, dP/dV, of arterial pressure-volume curves), it is influenced by other factors, such as the left ventricular stroke output and mean arterial pressure, which vary from one person to another. The "arterial rigidity index" is the ratio of the change in pulse pressure to the fall in diastolic pressure. It measures, indirectly, the curvature of the pressure-volume curves and not their slope. Its usefulness, in spite of its indirectness, stems from the empiric observation that the curvature (and the index) does progressively increase with age in the classical aortic pressure-volume curves of Hallock and Benson.6 7 To be valid it requires a nearly constant left ventricular stroke output during the blood pressure measurements. There is evidence that only an This hypothesis implies that diabetic patients develop arteriosclerosis secondary to hypertension. Although nearly 50 per cent of the diabetic subjects in our study were hypertensive, the incidence of hypertension was not significantly greater in the group with premature arterial a,ging.
From a study of the conjunctival eirculation in diabetic patients, Ditzel concluded that there were two kinds of vascular changes. 22 One lesion was considered characteristic of diabetes and unrelated to the normal aginog process, whereas, the other was thought to be indistinguishable from that of aging. The distribution of each kind of lesion was thought to be influenced strongly by the age at onset of diabetes.
In this study the age of the patient at the onset of diabetes was not a determinant factor in the occurrence of premature arterial aging. This type of vascular change was observed just as frequently in those who had diabetes since their teens. Our findings, like those of others,23' 24 emphasize the element of duration of diabetes, which was significantly longer in the patients with premature arterial aging. There was a greater tendency to more rapid development of the degenerative vascular changes measured by the "rigidity index" in patients who developed diabetes after 39 years of age. The relation between the severity of the metabolic defect and the index was not clear cut. Many diabetic subjects who required large doses of insulin had normal indices and others who received no insulin had abnormally elevated indices. The number of patients receiving 40 units of insulin or more was, nevertheless, greater in the group with premature arterial aging. The frequency of hypoglycemic attacks in this group suggests a greater difficulty in controlling the metabolic abnormality. The incidence of diabetic acidosis and of family history of diabetes were not significantly different in the two groups.
Dry and Hines25 postulated a common biologic background for arterios,clerosis and diabetes mellitus. The possibility of inheriting the vascular component without showing the metabolic abnormality must be considered. This was suggested by the study of 50 nondiabetic patients with a positive family history of diabetes of whom 11 had abnormally high rigidity indices. Six of these had signs and symptoms that might make the examiner suspect the presence of premature arteriosclerosis. The other five patients had nothing in their clinical picture to suggest a vascular degenerative process. Summary
The purpose of this study was to investigate the incidence of premature arterial aging in diabetes mellitus and to re-examine the relationship between this type of degenerative vascular change and the other features of the diabetic state. A sensitive method was used to measure changes in the elastic properties of large arteries. Twenty-nine of 50 
